1. It is known as a theorem of E. Schenkman and N. Jacobson that every nilpotent Lie algebra over a field of arbitrary characteristic has an outer derivation (see [l] ). In connection with this theorem, we know the following two types of results, one showing a wider class of Lie algebras which have outer derivations and the other showing the existence of outer derivations in proper ideals of the derivation algebras. Namely, G. Leger [2 ] has shown that, if a Lie algebra over a field of characteristic 0 whose center is j£ (0) has no outer derivations, it is not solvable and its radical is nilpotent. On the other hand, T. Satô [3] has shown that every nilpotent Lie algebra over a field of characteristic 0 has an outer derivation in the radical of its derivation algebra. We shall generalize and sharpen these results and give more detailed results on outer derivations of Lie algebras over a field of arbitrary characteristic. In the case where L is not abelian and has no abelian direct sum-
Choose an element e of L such that L=$e+M and an element z of This can be shown by using the following fact: Let L = S+R be a Levi decomposition of L. Then among maximal toroidal subalgebras of the radical of the derivation algebra of R, there exists one which can be imbedded in the set of all derivations of L which map 5 into (0). A consequence of the theorem is that if R is nilpotent and has a derivation whose trace is F^O then L has a semisimple outer derivation. In the above statements, $ft 0 , ^ÏQC\^{L), E 0 cind 9? cannot be replaced by any smaller ideals of T)(L).
